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[Scope of Claims for Patent] 

[Claim 1] A method of molding a resin composition, which 
comprises mixing pellets A of a resin composition 

10 containing 100 parts by weight of a vinyl alicyclic 

hydrocarbon polymer and 0.001 to 2.0 parts by weight of an 
antioxidant, with pellets B of a resin composition 
containing 100 parts by weight of a vinyl alicyclic 
hydrocarbon polymer and 2 to 20 parts by weight of a light 

15 stabilizer, in a weight ratio of 5<A/B<50 , followed by 
melt-molding the mixture. 

[Claim 2] The molding method according to claim 1, wherein 
the pellets B further comprise 0.01 to 1.5 parts by weight 
of an antioxidant. 
20 [Claim 3] The molding method according to claim 1 or 2 , 
wherein the light stabilizer is a hindered amine-based 
light stabilizer. 

[Claim 4] The molding method according to any one of 
claims 1 to 3 , wherein the pellets A and B are cylindrical, 

25 and both the ratio {$ B /fa) of the average diameter (ty B ) of 

the pellets B to the average diameter of the pellets A (<j> A ) 
and the ratio (L B /L A ) of the average height (L B ) of the 
pellets B to the average height of the pellets A (L A ) are 
in the range of 0.6 to 1.5. 

30 [Claim 5] A molded product produced by mixing pellets A of 
a resin composition containing 100 parts by weight of a 
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vinyl alicyclic hydrocarbon polymer and 0.001 to 2.0 parts 
by weight of an antioxidant, with pellets B of a resin 
composition containing 100 parts by weight of a vinyl 
alicyclic hydrocarbon polymer and 2 to 20 parts by weight 
of a light stabilizer, in a weight ratio of 5<A/B<50, 
followed by melt-molding the mixture. 

[Detailed Description of the Invention] 

[0001] 

[Technical Field of the Invention] 

The present invention relates to a method of molding a 
resin composition containing a vinyl alicyclic hydrocarbon 
polymer and in particular to a method of molding a resin 
composition suitable for producing an optical material. 

[0008] The vinyl alicyclic hydrocarbon polymer used in the 
present invention is a polymer wherein a repeating unit 
having the same structure as that of a repeating unit 
obtained by vinyl addition polymerization of a vinyl group- 
containing saturated alicyclic hydrocarbon compound 
(hereinafter, "vinyl cycloalkane" ) , that is, a repeating 
unit having an alicyclic structure in its side chain, is 
contained in an amount of preferably 50% or more, more 
preferably 70% or more, still more preferably 80% or more, 
in the total repeating units of the polymer. From the 
viewpoint of mechanical strength, heat resistance and 
molding processability , the number of carbon atoms 
constituting the alicyclic structure is usually in the 
range of 4 to 30, preferably 5 to 20, more preferably 5 to 
15, most preferably 6. Such vinyl alicyclic hydrocarbon 
polymer includes, for example, a polymer of vinyl 
cycloalkane, a polymer of vinyl cycloalkene, and a 
hydrogenated product thereof, and an aromatic ring 



hydrogenated product of a polymer of an aromatic vinyl 
compound . 

[0009] The aromatic vinyl compound includes, for example, 
styrene, a-methyl styrene, a-ethyl styrene, a-propyl 
5 styrene, a-isopropyl styrene, a-t-butyl styrene, 2 -methyl 
styrene, 3-methyl styrene, 4-methyl styrene, 2,4- 
diisopropyl styrene, 2 , 4-dimethyl styrene, 4-t-butyl 
styrene , 5-t-butyl-2-methyl styrene , 4-monochlorostyrene , 
dichlorostyrene , 4-monof luorostyrene , 4-phenyl styrene, etc. 

10 The vinyl cycloalkene includes 4-vinyl cyclohexene, 4- 

isopropenyl cyclohexene, l-methyl-4-vinyl cyclohexene, 2- 
methyl-4-vinyl cyclohexene , l-methyl-4-isopropenyl 
cyclohexene, 2-methyl-4-isopropenyl cyclohexene, etc. The 
vinyl cycloalkane includes vinyl cyclohexane, 3-methyl 

15 isoprpenyl cyclohexane, etc. 

[0010] The vinyl alicyclic hydrocarbon polymer may contain 
copolymerizable components in a range such that the content 
thereof in the polymer is less than 50 wt% , the 
copolymerizable components including a-olefins such as 

20 ethylene, propylene, 1-butene, 1-pentene, 1-hexene, 1- 
heptene, 1-octene, 1-nonene, 1-decene, 1-dodecene, 1- 
eicosene , isobutene , 2 -methyl- 1-butene , 2 -methyl- 1-pentene , 
4-methyl-l-pentene , 4 , 6-dimethyl-l-heptene , etc. ; 
cyclopentadiene monomers such as cyclopentadiene , 1-methyl 

25 dicyclopentadiene, 2-methyl cyclopentadiene, 2-ethyl 

cyclopentadiene , 5-methyl cyclopentadiene , 5 , 5-dimethyl 
cyclopentadiene, etc.; cyclic olefinic monomers such as 
cyclobutene , cyclopentene , cyclohexene , dicyclopentadiene , 
etc.; conjugated diene monomers such as butadiene, isoprene, 

30 1 , 3-pentadiene , 1 , 3-cyclohexadiene , etc.; nitrile monomers 
such as acrylonitr ile , methacrylonitr ile , a- 

chloroacrylonitrile , etc.; (meth) acrylate monomers such as 
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methyl methacrylate, ethyl methacrylate , propyl 
• methacrylate, butyl methacrylate, 

[0011] methyl acrylate, ethyl acrylate, propyl acrylate, 
butyl acrylate, etc.; unsaturated fatty acid monomers such 
5 as acrylic acid, methacrylic acid, maleic anhydride, etc . ; 
monomers such as acrolein, methacrolein , methyl vinyl 
ketone, methyl isopropenyl ketone, etc.; ether monomers 
such as ethylene oxide, propylene oxide, trimethylene oxide, 
trioxane, dioxane, cyclohexene oxide, styrene oxide, 
10 epichlorohydrin, tetrahydrof uran , methyl vinyl ether, ethyl 
vinyl ether, phenyl vinyl ether, etc.; and heterocycle- 
containing monomers such as N-vinyl carbazole, N-vinyl 
pyrrolidone, N-phenyl maleimide, etc. 

[0012] The copolymer containing the above copolymerizable 

15 compound as a copolymerizable component may be a random 
copolymer, a block copolymer, and an inclined block 
copolymer. The block copolymer may be a di-block copolymer, 
tri-block copolymer, tetra-block copolymer, penta-block 
copolymer, hexa-block copolymer, hepta-block copolymer, 

20 etc. , and the number of blocks in the block copolymer is 

not particularly limited. The lengths of the blocks may be 
the same or different from each other. The configuration 
of the vinyl alicyclic hydrocarbon polymer used in the 
present invention may be atactic, isotactic or syndiotactic . 

25 [0013] The method of producing the vinyl alicyclic 

hydrocarbon polymer used in the present invention comprises 
homopolymerizing or copolymerizing the above compound by a 
known polymerization method such as radical polymerization, 
anion polymerization, cation polymerization, etc. to give 

30 the polymer. The method of hydrogenation of unsaturated 
bonds including those in the aromatic ring is not 
particularly limited and may be carried out in a usual 
manner. In the hydrogenation reaction, the carbon-carbon 
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unsaturated bonds including those in the aromatic ring are 
hydrogenated to a degree of preferably 80% or more, more 
preferably 95% or more, still more preferably 99 to 100%. 

5 

[0017] The light stabilizer contained in the resin 
composition pellets B used in the present invention 
includes a hindered amine light stabilizer (HALS) , a 
benzoate light stabilizer, etc. among which the hindered 
10 amine light stabilizer is preferable. By incorporating 

these light stabilizers, a change in the color tone of the 
molded product upon irradiation with ultraviolet light can 
be prevented . 

[0018] Specific examples of HALS include bis (2,2,6,6- 

15 tetramethyl-4-piperidyl) sebacate , bis (1,2,2,6,6- 

pentamethyl-4-piperidyl) sebacate, 1- [2- { 3- (3 , 5-di-tert- 
butyl-4-hydroxyphenyl) propionyloxy } ethyl] -4-{3- (3 ,5-di- 
tert-butyl-4-hydroxypheny 1 ) propionyloxy } -2 , 2 , 6 , 6- 
tetramethyl piperidine , 8-benzyl-7 ,7,9, 9-tetramethyl-3- 

2 0 octyl-1 , 2 , 3-triazaspiro [4,5] undecane-2 , 4-dione , 4- 
benzoyloxy-2 ,2,6, 6-tetramethyl piperidine , dimethyl 
succinate/1- (2-hydroxyethyl) -4-hydroxy-2 ,2,6, 6-tetramethyl 
piperidine polycondensate , poly [ { 6- ( 1 , 1 , 3 , 3-tetramethyl 
butyl) amino-1 , 3 , 5-triazine-2 , 4-diyl } { (2,2,6,6- 

25 tetramethyl-4-piperidyl) imino} hexamethylene {(2,2,6,6- 
tetramethyl-4-piperidyl) imino} ] , N,N'-bis (3-aminopropyl) 
ethylene diamine-2 , 4-bis [N-butyl-N- (1,2,2,6, 6-pentamethyl- 
4-piperidyl) amino] -6-chloro-l , 3 , 5-triazine condensate, 
tetraxy (2,2,6, 6-tetramethyl-4-piperidyl ) 1,2,3, 4-butane 

30 tetracarboxylate , 1,2,3, 4-butanetetracarboxylic 

acid/1 ,2,2,6, 6-tetramethyl-4-piperidinol/ tridecyl alcohol 
condensate , 
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[0019] N , N ' ,N' ' ,N' ' '-tetrakis-(4,6-bis-(butyl-(N-methyl- 
* 2 , 2 , 6 ,,6-tetramethyl piperidin-4-yl) amino) - triazin-2-yl) - 
4 , 7-diazadecane-l , 10-diamine, dibutyl amine/1 , 3 , 5- 
triazine/N , N ' -bis (2,2,6, 6-tetramethyl- 4 -piper idyl ) butyl 
5 amine polycondensate , poly [ { ( 1 , 1 , 3 , 3-tetramethyl butyl) 
amino-1 , 3 , 5-triazine-2 , 4-diyl } {(2,2,6, 6-tetramethyl-4- 
piperidyl) imino} hexamethylene { (2 , 2 , 6 , 6-tetramethyl-4- 
piperidyl) imino}] , 1 , 6-hexane diamine-N , N ' -bis (2 , 2 , 6 , 6- 
tetramethyl-4-piperidyl) /morpholine-2 , 4 , 6-trichloro-l ,3,5- 

10 triazine polycondensate, poly[ (6-morpholino-s-triazine-2 , 4- 
diyl) [ (2 , 2 , 6 , 6-tetramethyl-4-piperidyl ) imino] - 
hexamethylene [ (2,2,6, 6-tetramethyl-4-piperidyl) imino] ] 
dimethyl succinate/4-hydroxy-2 ,2,6, 6-tetramethyl-l- 
piperidine ethanol condensate, and 1 , 2 , 3 , 4-butane 

15 tetracarboxylic acid/1 ,2,2,6, 6-pentamethyl-4- 

piperidinol/3 , 9-bis (2-hydroxy-l , 1-dimethyl ethyl) -2,4,8, 10- 
tetraoxaspiro [5,5] undecane mixed ester . 

[0020] Preferable among those described above are compounds 
having an Mn of 2,000 to 5,000, such as dibutyl 

20 amine/ 1 , 3 , 5-triazine/N , N ' -bis (2,2,6, 6-tetramethyl-4- 

piperidyl) butyl amine polycondensate, poly [ { ( 1 , 1 , 3 , 3- 
tetramethyl butyl) amino-1 , 3 , 5-triazine-2 , 4-diyl} 
{ (2 , 2 , 6 , 6-tetramethyl-4-piperidyl ) imino} hexamethylene 
{ (2 , 2 , 6 , 6-tetramethyl-4-piperidyl) imino}], and dimethyl 

25 succinate/4-hydroxy-2 ,2,6, 6-tetramethyl-l-piperidine 
ethanol condensate . 

[0021] The resin composition pellets A and the resin 
composition pellets B used in the present invention may 
contain various additives if necessary in addition to the 
30 vinyl alicyclic hydrocarbon polymer and the antioxidant or 
the light stabilizer. Examples of the additives include 
stabilizers such as a heat stabilizer, a UV absorber, near 
IR absorber, etc.; resin modifiers such as a lubricant, 
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plasticizer, etc.; coloring agents such as a dye and 
pigment; and an antistatic agent. These additives may be 
used alone or as a mixture of two or more thereof, and the 
content thereof is suitably selected in a range such that 
5 the object of the present invention is not hindered. 

[0027] 
[Examples] 

10 Hereinafter, the present invention will explained in 

more detail with reference to Production Examples, Examples, 
and Comparative Examples. In these examples, "parts" and 

are expressed on a weight basis unless otherwise 
specified. However, the present invention is not limited 

15 to the Production Example and the Examples. Measurement of 
various physical properties was carried out according to 
the following methods . 

(1) Molecular weight 

Polystyrene standard-equivalent weight-average 
20 molecular weight (Mw) was determined at 30°C by GPC with 
tetrahydrof uran (THF) as solvent. 

(2) Molecular weight distribution 

Polystyrene standard- equivalent number-average 
molecular weight (Mn) was determined at 30°C by GPC with 
25 THF as solvent, and the ratio of Mw to Mn (Mw/Mn) was 
calculated . 

(3) Degree of hydrogenation 

The degrees of hydrogenation of the major chain and 
aromatic ring of the vinyl alicyclic hydrocarbon polymer 
30 were determined by measuring X H-NMR spectrum. 

(4) Glass transition temperature (Tg) 

Determined with DSC according to JIS K7121. 
[0028] (5) Evaluation of the coloration of a molded product 
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Using a spectrophotometer (U-30 manufactured by JASCO 
• Corporation), the portion of a 10.4-inch light guide plate 
which had a light path length of 250 mm, produced as 
described below, was measured for its light transmittance 
5 and evaluated. 

(6) Evaluation of the durability of the molded product 

After a backlight unit assembled using the light guide 
plate by the following method was continuously lighted for 
1,500 hours, the long light path (light path length of 250 

10 mm) of the used light guide plate was measured for its 
yellow index (AY I ) by means of a long-light-path color 
difference meter (ASA-300A, manufactured by Nippon Denshoku 
Industries Co., Ltd.) to evaluate the degree of coloration. 
[0029] [Production Example 1] 

15 A sufficiently dried stainless steel reactor equipped 

with a stirrer was purged with nitrogen, then charged with 
400 parts of dehydrated cyclohexane, 30 parts of styrene 
and 0.20 part of dibutyl ether, and while the mixture was 
stirred at 60°C, 0.72 part of a solution of n-butyl lithium 

20 (concentration of 15%) in hexane was added thereto to 

initiate the polymerization reaction. One hour after the 
polymerization reaction was initiated, 45 parts of styrene 
were added continuously thereto over 1 hour, and the 
polymerization reaction was carried out for additional 0.5 

25 hour. The degree of conversion of styrene was 100%. 15 
parts of isoprene were further added to the reaction 
solution, and the polymerization was further carried out 
for 1 hour. 10 parts of styrene were further added, and 
the polymerization reaction was further continued for 1 

30 hour. 0.2 part of isopropyl alcohol was added to the 

reaction solution to terminate the reaction. The degrees 
of conversion of both styrene and isoprene were 100%. 
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[0030] 500 parts by weight of the above polymerization 
reaction solution was transferred to a pressure-resistant 
reactor equipped with a stirrer, and as a hydrogenation 
catalyst, 3 parts of a diatomaceous earth-supported nickel 
5 catalyst (E22U, manufactured by Nikki Chemical Co., Ltd.) 
were added to and mixed with the polymerization reaction 
solution. After the gaseous phase in the reactor was 
replaced by a hydrogen gas, the solution was subjected 
under stirring to hydrogenation reaction with hydrogen 

10 supplied at a pressure of 4.5 MPa at a temperature of 170°C 
for 6 hours. After the hydrogenation reaction was finished, 
the reaction solution was filtered to remove the 
hydrogenation catalyst, and as an antioxidant, 0.1 part of 
pentaerythritol tetrakis [3- (3 , 5-di-t-butyl-4-hydroxyphenyl) 

15 propionate] was added to and dissolved in the reaction 
solution, followed by removing the solvent under the 
conditions of 260°C and 10 Torr with a thin-film drying 
machine (manufactured by Buss AG) . The resulting block 
copolymer from which the solvent had been removed was 

20 extruded in a molten state through a die of an extruder to 
give a strand which was then cooled with water and cut to 
give pellets. The resulting pellets were designated 
pellets Ai . The resulting hydrogenated block copolymer was 
a 3-dimensional block copolymer consisting of a styrene- 

25 derived repeating unit-containing block (hereinafter, St) , 
an isoprene-derived repeating unit-containing block 
(hereinafter, Ip) , and St. The Mw of the block copolymer 
was 65,000, the Mw/Mn ratio was 1.19, and the degree of 
hydrogenation of the main chain and aromatic ring was 99.9%. 

30 [0031] [Example 1] 

To 100.1 parts of the pellets A ± produced in the 
Production Example 1 were added 6.0 parts of a dibutyl 
amine/ 1 , 3 , 5-triazine-N , N ' -bis (2,2,6, 6-tetramethyl-4- 
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" piperidyl) -1 , 6-hexamethylene diamine/N- (2,2,6,6- 
• tetramethyl-4-pyridyl) butyl amine polycondensate (HALS 
(A): Mn=3,000) as a hindered amine light stabilizer, and 
the mixture was kneaded in a twin screw extruder (TEM-35B 
5 manufactured by Toshiba Machine Co., Ltd., screw diameter 
37 mm, L/D=32, screw revolution 150 rpm, resin temperature 
240°C, feed rate 20 kg/hour) and then extruded into a 
strand. This strand was cooled with water and cut by a 
pelletizer to give pellets B x .. The content of HALS in the 

10 pellets was measured by gel permeation chromatography, and 
as a result, the content of HALS based on the whole of the 
resin composition was 5.7%, thus revealing that 100% of the 
added HALS (A) had remained without decomposition in the 
composition. Accordingly, the content of HALS in 100 parts 

15 of the vinyl alicyclic hydrocarbon polymer was 6.0 parts. 
[0032] The pellets Ai and Bi obtained in the Production 
Example 1 were mixed with each other by a pellet blender in 
a ratio of 100 parts of pellets Ai to 4 parts of pellets Bi 
(A/B=25) , and in a hot-air drying machine through which air 

20 was circulated, the resulting pellet mixture was dehydrated 
by drying at 7 0°C for 2 hours and then injection-molded by 
an injection-molding machine (Product No. IS450, 
manufactured by Toshiba Machine Co., Ltd.) in a side-gate 
mold system with a hot runner, to form a light guide plate 

25 of 10.4 inches. The molding conditions were a mold 

temperature of 80°C and a cylinder temperature of 270°C. 
The resulting light guide plate was in a wedge form having 
a gradually decreasing thickness from the side of the 
thick-walled part to the side of the thin-walled part (in 

30 the approximately vertical direction to the axis of a 

linear light source) , and the thickness of the thick-walled 
part at the incident-light side was 2.5 mm, while the 



thickness of the thin-walled part at the opposite side was 
"1.5 mm, the length of the light guide plate from the side 
of the thick-walled part to the side of the thin-walled 
part was 190 mm, and the length of the plate along the 
5 incident-light surface was 250 mm. When the light guide 
plate, at a position of 250 mm in the length direction 
along the incident-light surface, was measured for its 
light transmittance , the light transmittance was 87%. 
Further, a white ink pattern for light reflection was 

10 formed on one side of the broadest face of the light guide 
plate, and then surrounding parts were arranged on the 
light guide plate by a method described below, to produce a 
backlight unit. A cool cathode tube and a lamp reflector 
were arranged at the incident-light surface that was the 

15 edge face of the light guide plate at the side of 2.5 mm in 
thickness, and a light reflection sheet was arranged on the 
surface. Thereafter, the cool cathode tube was lighted 
continuously for 1,500 hours. The degree of coloration 
(yellow index: AYI) of the light guide plate before and 

20 after the continuous lighting was measured, indicating that 
AYI=12.2 before lighting, and AYI=14.1 after lighting. 
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>\ l -7**t?>\ l— K9Hr>\ i -ai-Y =iir y 
y^>\ 2 - y ^/i— i 2 — y ?v^- i — : 

4 — y ^vi^— i -^i/^r^^ 4, 6 — ^/ y ^vp- 

- 1 -^rySOa-tl/7>f ^® ; >y~ a-O-^v? 

1 - ^f/W^P'O'^ 2 - y ^a-^ 

p^^^r^cc^ 2-^^/1^^^ n^V^ v ? m^ > 5 — 

^v?iy*oS«*U7^y^l# ; ^s;xy % ^ 

y^U-V, 1, 3— 1, 3-i/^n^^r 
y y yi/Rxf/Vxxr/W, y v t° 

[ooii] y/w^y ^/upcy.^yu, r^yy^^i 

^:/^/ioc*7Vi^o (y^) y/w^y^-r/^^ 
s^;r^y/^ y^^y^, S^W^R^ 

^f^t^Hhy, yf/Ky/a^^hy 

K hy>fi/ytwh\ hy«fy, ^^*y- 



5 

[0012] ±E<o*a-&prtBft<b*4bSr#«*riE»t 

i-a#fi-fr»wu ^D^^^a^ 

[ooi3] *«9!lcfflv^5br=/HBai*«"<tok*3Ra 

<ii99-ioo %**as»-r So 
[0014] 6 e=/m«5C«toic3M 

^^y^g^ig (Tg) «t\ 9SKI180-2. 
5 0t, «t^tt<H90-200 t C, *&^»*U 

<liioo-i50t^ffl-c^ 0 

il^ftOilW^t (Mw) \t, * zr.*- 

^3^07F^7^ (GPC) Ic£9$|^£;tx6 
2Ky^^U>»»fi-C, »*L<f*l 0, 0 00 — 50 
0, 000. ct^tKllSO, 000 — 3 5 0, o 

00. $*>fc#4L<l*50, 000-200, 000 

*>ttffl-o*>a 0 tr=/wffi»a;«fc7k*a^i*<o^ 

VX s ?l'>&n<0&.¥-ti3ft*m (Mn) £cDifc (Mw/ 
Mn) "C^Ufc^lC, ff*L<tt5KT, <fc9#3;L 

2&m5 e rOMw/Mn*S*tiJf8i:, ftKtt 

?>lc#*L<, 1. 7J^T;d 5 J:'9#£L<, 

1. 3«T#«fc#*Ur\, 

[0 0 15] *5gWlcfflv^S»ffilaJ««^^u^x hAlc^ 
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JkAUrLTtt, 0»x.tf, ^^7'>;u-3- (3, 5- 

- K 2, 2' 6- t 
-^7xy^) , l, i, (2-^^ 

70 ;w- 4 - t Kd ^rv/- 5 - t - 

>x 1, 3, 5 - h y ^ ^/U- 2, 4 , 6 - h V * 

(3, t-/f;P~4-t Ko^^y^) 

-^^V, x F7^^fuy-3- (3' , 5' -v? 

- t ~Zf=5~)V~ A ' -tKo^'>7x^Dt^ 
V) ^^xy^»Jf;l,-fh7^ 
*3- (3, 5-^-t-yf;U-4-t Kn^i/7x 

Mikity) ; 2- (3-t-y^vP- 2 

-t Kp^'>-5-^f;^yi/;u) - 4 -^fyU7x 
2(7 -;U7^ y K 2, 4 t - 7^1^- 6 - {1 

- (3, 5 -i/- t - T 2 - t Kp^y7x^ 
/U) ai^yu} 7xn^7^ y btf:i?<DT# V ^~ h 
Ijb^;6- (4-t 5-v^-t-^ 

^/wx~y/)-2, 1, 3, 

s-hyr^y; 4-t^^-^^/^^-i, 3, 5- 
h^^y/ji^h^^ v^^- ^ ^ y -/W*Hb£^ 

[0016] y ^^SMbKJt^i t ittt, . h y 

io -r K ^^/w^ yfvw^7 r-f K hy^ (/ 

/l^) *X77-<h. hy^ (2, 4 - v?- t -^^7 

$J;4, 4* -T'fyfV-^ (3-y^/l— 6-t 
=.=z.j\s-i?- h y f^^7r^ h) fcif 

»<bB6Jh»Jt Ltli, ^^^y/i--3, 3-^ 

t^n^-f, ^^7^3, 3' -^v?^ 
Dfm-h, ^f7y;V-3, 

[0017] ttm^m^mmaam^^v vb\z.^ 
^1 (hals) , -<^/=c- vih%&'femt£i£ti*m~r h 

[0 0 18] HALSO^tiril t:^ (2, 
JO 2, 6, 6-Th7^f^-4-tXiji;/i,) ir/<^r— 



-4- 



7 

K. (1, 2, 2, 6. 6 -'O? y 4 - t" 

-<!J^u) ir^-K 1- [2- {3- (3. 5-^ 

ATvlO -4- {3- (3, 5-^-^3^ 
vP-4-t: Kd^/7x^) 7u fc^^/io*-3r*>) - 
2, 2, 6, 6, -fF^f/VtXy^ 8 — 
-JjV— 7, 7, 9, 9, -f ^Vl — 
-1, 2, 3-hyrif^fD [4, 5) VIstXIs- 
2, 4 -i^>\ 4 --O-y^/W^-^r^- 2, 2, 6, 
6, -fh7^^t^!)v?y, ^Vl— 1 

- (2-t KP^'>xf;V) - 4 - t Kadfy- 2, 

2, 6, 6-7 h7^^f-<y s^Mtt-s^ #y 

[ {6- (1, 1, 3, 3-f h7^f/U^W) 7^ 
7-1, 3, 5-h!i7v?y-2, 4-vM/l^} 
{ (2, 2, 6, 6-TF7^f/U-4-tXij^) 
^ S) ^V-t^U^ { (2, 2, 6, 6 h^M 

(3 -T ^ y tVP) zc^uyi/T * is — 2, 4-fcf 
* [N-T^l^-N- (1, 2, 2, 6, 6— <>^7< 
f^-4t^y^) 7^7] - 6-^np-l, 3, 
5- bV Ti?>f&&m, 7 h^v' (2, 2, 6, 6, 
-7F7>^-4-t^!i^) 1, 2 f 3, 4 -7" 
^7 h7^/^'>U- K 1. 2, 3, 4-^^>- 
7" h7#/l'3tf>'&£ 1 , 2, 2, 6, 6, -fF7^f 

[00191 N, N' , N' ' , N' ' ' — T h7^7> 

- (4, 6 - (N-y<7VU-2, 2, 
6, 6-fh7^f/^Xyv?y-4-^;i,) 7;/) 
~ h!)7^y-2 — f/u) -4, 7-^7fr^y- 

1, 10-^7^, vT'f/WT^y^l, 3, 5-h 
^7^^, N' - (2, 2, 6, 6-7h77< 

y [ { (1, 1, 3, 3-fh7^f^f/V) 7^7 
-1, 3, 5- h ^7^-2, 4-^/V) { (2, 

2, 6, 6-7h7^^-4-txy^) 

{ (2, 2, 6, 6-rF7^/v-4 
-t'-<y>Vu) ^ y } i, 6— ^f^^^r^^ 

-N, N' - (2, 2, 6, 6-fF7^^-4 

-e-<y^/w) 4, 

u-l, 3, 5- hVTiS^t<Dmm&V0. XV ( (6 

-^7tyy-s-hy7v?y-2, 

[ (2, 2, 6, 6, -7h7^^-4-t^y^ 
/W) -f ^ y ] ( (2, 2, 6, 6-7 

h^^^ji— 4 -txy >w -r^y] ) 3^^^7 

f;w,!:4-t 2, 6, 6-Th7>f^ 

-l-tXDi/yx^/^oi^ 1, 2, 3, 
4 — >7 h 7 1 , 2, 2, 6, 6 

> ^ ^ f 4 - t:*^ !i 3 , 9 - t** (2- 

tKo^'>-l, 1 -v?y ^v^n^vu) -2, 4, 8, 
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lO-rF^W^fo [5, 5] Ot^V^ct)^ 

[0 0 2 0] rtt^cD^Ttix ^y^7^yirl, 
3, 5-hy7^y^N, N' (2, 2, 6, 6 

-7 h 7 ^ 5vl"- 4 - y v?yW) -J=f-jVT * ^tCOM. 
Jfg-g^ C { (1, 1, 3, 3-7h7^f/^7 

r ^ y- i, 3, 5-hyr^y-2, 4-^ 

A-} { (2, 2, 6, 6-7h7^7^4-tXi)v; 
A-) ^ ^ / } ^^r^^^U>- { (2, 2, 6, 6 -7 h 
W 77f/v-4-txy^) -<$✓])„ a^g*^ 
77^4-tKD#y-2, 2, 6, 6~7h7^f^ 
- 1 - y yx ^ / ^ CDl^<f df (DM n 2 
0 0 0—5 00 0Ot>W^ LV\ 
[0 0 2 1] ilB^SSWJCfflV^WffiafiRtt^Uy bA 
ATfmSBt&lSMi^ \y y b B te. ^=^flg»5egHb3k#fi 

oftftM ; ^<DttJ»ttK*l ; SkfKtt* 

[0 0 2 2] WIBIEjft4b'<U? hAte. ±IBlT-yuffl« 
±KJR*nS!«:E^U' h«lc»j*L-C#bttS 0 

-W«S«t», 7^7^ 

[oo2 3] ^m^m^^mmmmo^u^ bARx* 
[oo24] mmmms^vy b AAvmnmim^ u 

ot>-&tf e rpgpitt^j ©^u? ht«, K^i/^ h 
»rffidS|i&iaja^T*>6t>^"C*>S. *3SW*«felcffl^^5 
5(7 t^«oS^lcii, BSRtt^u^ Koft^iSSSr^uy h 



-5- 



9 

m, #£b<f*l. 8 — 3. 5mm, £9#£b<te 
2.* 0—3. Omm^D, ^KSift $ 1 . 5 — 5 
mm s ^L<lj:2. 0 — 4. 5mm, <fc9#£b<tt 
2. 5 — 4. 0mm-Cfc6o ^^yhAM^U^hB 

^ b TSt brt:»-&lcj£lH* * <o»<b86ih»K>iB3t 

hB(05piSB:ai5±E«HJ:e)/h*v^^ 
I£ir^£b^<ft9#£b< ftv\ *fc^u y h&TJ* 
hB(05p*&a:S3&5JbfB©fflJ:!?^:#v>ii^ 

9 fetor /^**KE^tf L 

tfc5CtiSB4U^ h B </> b h<< 

l*B03p*&ft$ Lb h A<D¥-*%$: £ L a 

fcOJt* (Lb/La) 12, l^Jxt, »*L<flO. 
6—1. 5, iO^KliO. 7-1. 4, 
£b<liO. 75 — 1. 3t*fe6o Ub/*a) 
(Lb/La) *$±|BI6H^*>6 t , ^UyhA^U 

y hB^d5«»«lcJft-|cjB-&Stt, BMbB»Jh»JXt/W 

[0 0 2 5] *»W*ftfc*3t^Ttt, MRtBjMb'<l'? 
hA£«flgttj«ft^u* hBfc«r»frU ft^"CSBM£ 

^u^fit?gjfe. *^ds*ife>*t5 

35-, *fe*sft<, *j»»iStt»c«tLfc^«:«:«a^««> 
Kite, #ttHfi£^&, JfWd»g«fedS»*LV\ WAg*lj£« 
^J' hA^»llifi^l/y hB^^f^^i 

Kli2 20-30Ot, £9#£b<te2 3 0— 2 9 
OU $blC^L<(i24 0-2 8 0t^f6o »U» 

XAMfbicffa^^lRjMI b^ < ft 9 b < ft v \ 

hAHUy hBO^aH-#T*ft<ft9B< -co^ b 
<ftv\ 

[0 02 6] #3BW#ifcfc*5V*-tW\ f$MWv>m#L*. 
3*«, Rt£#, f»«, u^Xtt*. 

mmTMm?^ k, mitm. mm. m&m 



(6) #§12 0 0 3-2 7 604 7 

JO 

[0 0 2 7] 

[3ijfc0>j] wtic, »5g0s, nmwAxftt&mzm? 

T, *«Bl!:ov>TJ:9*#»lcRHt5. rttb^J 
(ft) (%] IS, 4*K»;b0<&fcvMS»>JMk£ 

(1) 

fh7fcKo77V (THF) triffMElCLT. 3 O^CT 

w GPci£j:9ai£u y^u^Boas^ 

rfr^-fi (Mw) 
(2) 

THF$:gIICLT, 3 0*C*CG P Clc J: t) SO^L, 
m*V ^fl/y«»OS?Wi (Mn) M 
w£Mn<Oit (Mw/Mn) £»ftbfc 0 

(3) 7k5K«yjD^ 

^D^li, 1 H-NMR7^ h/W£r$J^b®£Bbfc 0 

(4) tfyxU&Um (Tg) 

20 J IS K7 1 2 ldg^^TD SCICTSIS bfc e 
[0 0 2 8] ( 5 ) tftMft<Dm&<DWffi 

(0*Mli81W-3O) £r/8^T, TIB 
KiSVvra&igL*:! 0. 4 >^o»3t«0. Mfi2 

(6) *«ff(D»^»BRi*ij:J:-5iB^ttWffi 

h^^y h^r 1 5 0 O^KMStttlc, <£ffib 

tz.M%fa<D&%<& 2 5 0 mm) <D^u f > 

^s^* (ay i) <B*«fex*R 

50 SS^ffiK ASA-300A) SrfflV^TjBOft ^feO 

[0029] mmm 1 ) +»ic(a»ufc, mwmw.* 

^fy4 0 0^ ^f-uy3 0M^/f/^7 

/W0. 2 0^^ttii^, 6 O'CT'^bft^bn-^ 
^^mtL «Sl5%) 0. 7 2^5^ 
SS*BbTfi-&R«S:B§*&bfc. M&fcfoMtefrb 1 ^PRO 

xmmm^mni^ &&&&&& *>\zo. sf^mn^ 

40 fco ^f^>(Dawioo%^ofc e Scv^-e, 
y^w^i 5«SrKJt&««lc:$€>^«»DbT. 

ic^ObT, fi-&SJCSSr*?>^ii*KIIKttbfe. ^b 
T, y>^u t>7;i/3- ^o. 2^$r^?D 

>fk^^Jc i o o%Tfeoyc 0 

[0 0 3 0] ±El«Se«»5 0 OSfB^r, «^3$®^r 

«^fca»£ERjES8g«c»a6b, **<b«atbx. <jr^y 

•>±a»S=3'^/VttlK (E2 2U, 0»<fc^*t§iD 3 
50 ^^r^JDb-C^b^o ^^^co^^&^ttK^^^-C 
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70 < C.JBE^I4. 5MPa(CT6^MW^o 

£8&£;L, mttt±mt Lt^y^xy^y yw-r h 

[3- (3, 5-^t-/f;U-4-t Ko^r 

/om-h] o. iffi*«Au mm* 

it, »)g&$£*i#S (Buss AGtfcJH) ^fflLT, 2 

6 CC* 1 OTo r r Oft#-Ctt»»fcfTofc 0 K«M 

fc* h7> LTJftBU I*?*?**? 
*OMwlt6 5, 0 0 0, Mw/Mnlil. 19. ±m 

[0031] ciaswi) aawirjKsftLfc^uy h 

Ai 100. i£Blc, ty^Kr S^ibfcgejtSdJ: 
it, ^f^r^yM, 3, 5-hyr^y-N, 

N * - fcT* (2, 2, 6, 6-rh7^^-4-fc^ 

Ui^vO -1, 6 — Wfwy^r^yiN- 

(2, 2, 6, 6-7h7^f/l>-4-tvyv; / u) 
f;V7^ytOli^ {HALS (A) :Mn = 30 

00) e. oaaawu (Mitrntett 

M ; T EM— 3 5 B, X? V 7 mm, L/D = 

3 2, X? }) EME»1 5 0 r pm, WJgi&ffi 2 4 0 

#rL, KB i $r#Ac 0 ^y^h+OHALS^ 

£>t>, ^DUcHALS (A) ^^^-ficiS^* 
Id 1 0 0%^#LTV>fc o iot, HALS CO, t'^yU 

/e«5t«tezk*3L"&fl: i o omctt-rz^Mtee . o 

[oo3 2] mmmix*nbtitc<<u*y hai »^±e 

KB i £r, h^l/y^fct^l/y hAi 

1 0 OlfttCottLT^l^ hB i 4£fS (A/B= 2 5) CO 

aajtTis-^L, &^%WLmzttmm.i&&&*m^x 

7 0 < C-C2^^LT7K5>^^Lfc^, ^^h7> 

(JK£»W«3KdttS(«>jHA«9 I s 4 5 o) 
T, »tBrt*K:.fc& 1 0. 4>TV^<D»*tSSrJ«JKU 

/Co Msgsot, yy^-it2 7 

^iS?a*S (ul[|ft**«<ott«:ti»Sffi*rpi) icottr 

*15CO^:^^2. 5mm, ^#{R!jCOfWgflco/l;^ 1 . 5 
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mm, ^^W^^l^^iRllCAMtTCOg^^ 1 9 0m 
m, A3t®lCfe v o^f$ 2 5 Omm-Cfeoyto ±fS^j£ 
iCX*). mit&<D, A*ffi*C»ofc«S*fil2 5 0mm 

SrATfcS^LT, M«l6If&i;7^y7U^ 
70 *Sri3:©U Kffi©±JC3feKit^— h£rsS:ltLrt: 0 -^co 
«8SfB?&tt«« s «r l 5 0 OWfWaJtt^fl'S-tirfcp 

AY I) SrJB^Lfcft*. MttWlAY I = 1 2. 2,£ 
MAY1 = 14. 1 l?feo/c 0 

[0 0 3 3] UtRflll) HALS (A) OSSftlftS:. 
^yhAilOO. lSCTtTO. 8 9£fHd^x_£ 

FB2^#t K^Uyh^HALS^Ifill, «JJ§g 
MMMI^LTO. 9%-Cfc|9, ttUcHAL 
20 S (A) ^»^"flC^fi^^(Cl 0 0%gg#LT^ 

1^*1 OO^CTLTO. 8 9£&-C£>ofc 0 

[0 0 3 4] »56«ll-C»P>tt^Uy hAi&T/_«B 
■^Us/ hB 2 h^UV^— tCT^U^ hAt 

1 0 0£&lC*f LT-<U:y hB 2 3 3£B (A/B= 3) CO 

TffHBbfcJS** 2 5 0mmCO7fr8SSi®^te8 6%, ft 

iseif^ 1 5 0 o ^mmt^tr-r * asx <o&mytm 

COAYH112. 6W15. 7T^ofc 0 
30 [0 0 3 5] [J:btSEt«2) HALS (A) CO$&DP;fi£, 
^yhAilOO. l^lC^LTl 6. OgBlC^x* 
^ttHlSffili t^lClTHALS^L^Uy 
FBsfcUfc. ^l/yh^HALSttlll MR 
M^MMLXl 3. 8%T*$>«9, ttUcHA 
LS (A) ds^^^r-ricjtafiKtt + lci 0 0%8WaFLT 
V^fc e ctoT, HALSc0^fl:lib^^ili^>fk7K 
^S^l 0 0$i5lC^fL"Cl 6. Ofttffcofc, 

[0 0 3 6] «!5fiOTl-C»e>tlfc-<Uy HAi»l/±1B 
-<l";yhB3£r, u^^— JCT^ 1^ hAi 

^ 10 0SlCMLT^l/7hB 3 1. 6£iS (A/B = 6 

3) commit rvii^L, mmmi bmmiz^xmft&& 

M^Xmm^tif^^ 2 5 0mmCO7ti^Si§^8 7 

%, ftftsiws: 1 5 0 o&mmfc&tt^zm&rm<o& 

^Tt^COA Y I 1^1 2. 1W24. 2t'fco/c 0 ' 
[0037] UMKfcm »^Kjfc3W*«aiDL<Cd»o*: 

2?:, hAiCO^^tCffilr^^^, H2fe0iJl 

^ l^*8«C»3ttR«:«3S LTfM Lfett*. 2 5 0 mm CO 
Tt^Si^^fiS 2%, JftBflMff*: 1 5 OOM^M 
50 1-Zwi&Tf'&<D&myttfl<DtlL Y Itt 1 6. 4M22. 
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[00 3 8] [Jfctfc#j4) Wfllt?»lfc^7h 
Ai-100. ig&ttl, HALS (A) £ % 0. 2 2» 

2 5 0 mm<D%M3&&Ufr1± 8 5 %, Jftftttif* 15 0 0 
tfl 5. 8"C*>ofco 

[0039] ^x±, mmwhtt&&ib&ttvrrz>t. * 
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74 

naff**r«©AY 1 a* 1 5£Uh-c*>o7c 0 

/0 [004 0] 



7D> f^-^<Djg^ 

(51) Int. CI. 7 I^S'Jie^ F I f-73-r 

B2 9K 25:00 B2 9K 25:00 

F* — 4F070 AA12 AA17 AA18 AB01 AC37 

AC45 AC50 AC55 AE03 FA03 

FB07 FC05 
4F206 AA12 AA13 AB06 AH73 AR12 

AR13 JA07 JF01 JF02 JF21 
4J002 BB171 BC011 BC021 EJ016 

EJ026 EJ046 EU087 EU186 

EU207 EV046 EW066 FD047 

FD076 
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